illustrates the results of Rietveld analysis of Ca 0.5 La 0.5 FeO 2.863 . The Rietveld analysis was conducted using . The refined parameters were tabulated below. *Since calculation based on disproportionate oxygen deficiency showed no significant difference, the oxygen deficiency was assumed to be distributed evenly over these two sites. Figure S2 shows Mössbauer spectra of CLFO samples (z = 2.744, 2.701, and 2.618). The broad peaks probably resulted from (i) the random distributions of Ca and La at their sites and (ii)
The refined parameters by Rietveld analysis of Ca 0.5 La 0.5 FeO 2.863 . *Since calculation based on disproportionate oxygen deficiency showed no significant difference, the oxygen deficiency was assumed to be distributed evenly over these two sites. Figure S2 shows Mössbauer spectra of CLFO samples (z = 2.744, 2.701, and 2.618). The broad peaks probably resulted from (i) the random distributions of Ca and La at their sites and (ii) vacancies of oxygen. The isomer shift relative to α-Fe (IS), the quadrupole splitting (QS), the internal magnetic field (B), and the relative intensity of the components (I) refined by profile-fitting are presented in Figure S3 shows the relationship between the charge amount in the reduction process and the current density. From the slope of the straight line, the chemical diffusion coefficient of oxygen ( D ) was estimated assuming that D does not depend on the oxygen contents. Since the sample particles showed the plate-like shape (approximately 250 nm in thick) (Fig. S4 ), the diffusion model in a plane sheet was employed. Under the electrochemical reduction accompanied by oxygen extraction, using a constant current, the oxygen concentration at the surface (C s ) of each 
Mössbauer analysis

Estimation of the chemical diffusion coefficient of oxygen in CLFO
where J, L, and t are oxygen flux at unit area, thickness of particle and time from beginning of reduction, respectively 25, 26 . ).
Figure S1 
